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Description 

BACKGROUND OF THE INVENTION 
5 2. Field of the Invention 

[0001] This invention relates to aqueous polymer dispersions derived from ethylenically-unsaturated monomers in 
the presence of a water soluble protective colloid and to processes for their preparation. 

10 2. Description of Background and Other information 

[0002] In industrial emulsion polymerization processes, surfactants are commonly used either alone or in combination 
with polymeric protective colloids. A drawback to this is that surfactants must be used in order to obtain shear stable 
lattices which is not economical and may have adverse side effects. For example, the presence of surfactants In latex 

15 systems can have a negative effect on water-sensitivity and causes foaming of final products. In addition, at conven- 
tional use levels, surfactants do not impart sufficient mechanical stability to the final products. 
[0003] It is known in the prtor art that the presence of protective colloids as co-stabilizers, such as hydroxyethylcel- 
luiose (HEC) and poly (vinyl alcohol) (PVOH). in emulsion polymerization of ethylenically- unsaturated monomers, 
including vinyl monomers, vinyl monomers with an acrylic monomer such as acrylic esters, methacrylic esters or mix- 

20 tures thereof, provides lattices of submicron particle size with improved rheological, stability, and perfonmance char- 
acteristics. These aqueous polymer dispersions are useful in the manufacture of latex paints, binders for non-woven 
materials, water-based Inks, paper coatings and water-borne adhesives such as pressure sensitive adhesives. 
[0004] In emulsion polymerization processes of monomers comprising acrylics or styrene either alone or in combi- 
nation with other monomers, it is not always possible to use protective colloids such as cellulosics or PVOH, as co- 

25 stabilizers. When prior art protective colloids are used in an acrylic- or styrene-based latex systems, a high degree of 
flocculation occurs which manifests itself In a lack of mechanical stability. This flocculation results from the high ten- 
dency of the protective colloid to be Incorporated directly into the reacting polymer chain. This phenomenon is commonly 
known as grafting. 

[0005] It should be understood that grafting in and of Itself is not to be totally eliminated. A minor amount of grafting 
30 does not cause flocculation; further, it improves stability of latex systems, as has been known for a long time for the 
vinylacetate copolymer lattices. It is the combination of excessive grafting and the possibility of interparticle bridging 
that are the causes for coagulation. Interparticle bridging is not only determined by the amount of grafted material or 
particle size atone, but Is also dependent on the amount of water soluble polymer present in the water phase, the 
molecular weight of the protective colloid, solids content, etc. 
35 [0006] In any event, depending on the particular latex system, the lack of mechanical stability may be overcome by 
using high levels of surfactant alone or in combination with protective colloid. For example, in vinyl acetate-based 
systems, high levels of protective colloid are used in combination with surfactant, while In acrylic-based systems, high 
levels of surfactant are used alone. However, lattices prepared with such high levels of surfactants have the perfonm- 
ance problems described above. 
40 [0007] Thus, a need exists in the industry to overcome the inherent drawbacks in prior art latex systems related to 
the use of high levels of surfactant or prior art protective colloids. 

[0008] The approach as set forth in CRAIG 704, U.S. Patent No. 4,684,704. is to use from about 0.01% to about 
1 .7%. by weight based on the total monomer content, of a hydrophobically-modified hydroxy ethyl cellulose (HMHEC) 
that is readily and successfully incorporated Into the disperstons or lattices by the emulsion polymerization of monomers 
45 having a low protective coHoid-grafting potential. The resultant lattices have a particle size of less than 1 .0 micron and 
excellent mechanical stability. 

[0009] Another approach for polymerizing acrylic monomer systems, disclosed in LO, U.S. Patent No. 4,845,175, is 
to use 0.02 to 2.0% by weight of a hydrophobically modified hydroxyethylcellulose as a protective colloid. 
[0010] Yet another approach for polymerizing acrylic monomer systems, disclosed in CRAIG 771 , U.S. Patent No. 
50 4.659,77 1 , is to use, in addition to a protective colloid, from about 0. 1 % to 5% by weight of a substantially completely 
water soluble conjugated unsaturated monomer such as furoic acid, styrene sulfonic acid, and metal salts, amine salts, 
ammonium salts and quaternary salts of rosin and acids having 4 to 36 carbon atoms. 

SUMMARY OF THE INVENTION 

55 

[0011] The present invention is directed to a process for preparing a latex having improved mechanical stability 
comprising emulsion-polymerizing at least one ethylenically unsaturated monomer in the presence of, by weight based 
on the total ethylenically unsaturated monomer content, an effective amount of a polymer which is a protective colloid 
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with a molecular weight of less than 75,000 selected from cellulose ethers as defined in claim 1. 

[001 2] The present invention Is further directed to a latex system which comprises an aqueous emulsion of a polymer 

of the at least one ethylenlcally unsaturated monomer, and further Including the Indicated protective colloid. 

5 DESCRIPTION OF THE INVENTION 

[0013] It has been unexpectedly found that the use of low molecular weight protective colloid in emulsion polymer- 
ization of ethylenically-unsaturated monomers produces excellent mechanical stability of the resultant polymer. The 
upper limit of the molecular weight of the protective colloid Is about 75,000, preferably about 50,000, and most preferably 
10 about 20,000. The lower limit of the molecular weight of the protective colloid is about 5,000, preferably about 10,000. 
and most preferably about 15,000. 

[0014] The present invention is particularly useful for acrylic or styrene latex systems. As noted above, with regard 
to prior art acrylic or styrene based latex systems, the use of commercially desirable levels of protective colloid is not 
practical because of high levels of flocculation occurring. The use of high levels of surfactant to overcome this problem 

IS can have a negative effect on water sensitivity and causes foaming of final products. In addition, at conventional use 
levels, surfactants do not impart sufficient mechanical stability to the final products. It has unexpectedly been found 
that the use of low molecular weight protective colloid, in acrylic- or styrene-based latex systems, pemnits reduction in 
the level of - or even the omission of - surfactant. The final products have generally been found to have less water 
sensitivity, less foaming, and greater mechanical stability properties as compared to the prior art systenris. Mechanical 

20 stability can manifest itself in greater shelf . life. Additionally, in paint applications there is a reduced tendency to sag. 
and an improved leveling. 

[001 5] The prefen^ed polysaccharide protective colloid is a water soluble cellulose ether which has been derivatized 
with ethylene oxide, methylchloride, propyleneoxide, monochloracetic acid, etc.. or mixtures thereof. Particulariy pre- 
fen-ed are carboxymethylcellulose (CMC) and derivatives thereof, having a carboxyl degree of substitution (DS) of 
25 about 0.7 to about 2.9, more preferably about 0.7 to about 1.5. still more preferably about 1.0 to about 1.4. Suitable 
carboxymethylcellulose derivatives include methyl carboxymethylcellulose, ethyl carboxymethylcellulose. hydroxyethyl 
carboxymethylcellulose, hydroxypropyl carboxymethylcellulose, methoxyethyl carboxymethylcellulose, ethoxyethyl 
carboxymethylcellulose, and diethyl aminocarboxymethylcellulose. 

[0016] Hydroxyethylcellulose (HEC) can also be used, the hydroxyethyl molar substitution (MS) preferably ranging 
30 from about 1 .6 to about 4.0. more preferably about 1 .8 to about 3.5. still more preferably between about 1 .8 and about 

2.9. 

[0017] Yet additionally, hydrophobically modified cellulose ethers can be used. Suitable hydrophobically modified 
cellulose ethers are cellulose ethers which are further substituted with a hydrocarbon having from 4 to 25 cart>on atoms, 
In an amount by weight of the hydrophobically modified cellulose ether from about from about 0.1% to about 3.0%, 

35 more preferably about 0.1 % to about 2.0%. 

[0018] A prefen-ed hydrophobically modified cellulose ether is hydrophobically modified hydroxyethylcellulose (HM- 
HEC). Hydrophobically modified hydroxyethylcellulose useful in the practice of this invention is a hydroxyethylcellulose 
which Is further substituted with a hydrocarbon having from 4 to 25 carbon atoms, in an amount by weight of the 
hydrophobically modified hydroxyethylcellulose from about 0.1 % to about 3.0%, more preferably about 0.1% to about 

40 2.0%. The hydroxy ethyl MS of the HMHEC lies preferably In the range of about 2.9 to about 4.0. more preferably about 
2.9 to about 3.5. 

[001 9] Other cellulose ethers, for example, that can be used in this invention as a protective colloid are ethyl hydrox- 
yethylcellulose (EHEC). methytcellulose (MC), methyl hydroxypropylcellulose (MHPC), and hydroxypropylcellulose 
(HPC). 

45 [0020] Protective colloid Is preferably employed In an amount effective for stabilization of the latex system of the 
invention. In this context, an effective amount is the amount which serves to stabilize the latex system during the 
aqueous emulsion polymerization, and after completion of the polymerization. 

[0021] Particulariy, the protective colloid concentration in the emulsion polymerization process of the present inven- 
tion can be varied over a wide range, with the upper limit being detemnined only by economical and practical consid- 
50 orations based on what properties are desired In the final product. It Is preferred that the upper limit be about 5.0%. 
more preferably 3.5%. and most preferably about 2.5%, by weight based on the total ethylenlcally unsaturated monomer 
content in the reaction mass. The preferred lower limit is about 0.005%. A more preferred lower limit is about 0.05%. 
with about 0.1% by weight, based on the total weight of the ethylenlcally unsaturated monomer content, being the most 
prefenred lower limit. 

55 [0022] The protective colloid of the Invention can be used either alone or in combination with other protective colloids 
or surfactants. For example, the CMC derivative can be used as a single stabilizer or in combination with one or more 
surfactants. CMC as used in this invention is available under the trademark "Ambergum" water soluble polymers, types 
1221 and 3021, mariceted by Aqualon Company, Wilmington, Delaware. A suitable hydrophobically modified hydrox- 
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yethylcellulose is available under the trademark "Natrosd Plus", marketed by Hercules Incorporated. Wilmington, Del- 



aware. 



awai c 

[0023] Also, in accordance with this invention, the monomers that are used in this invention are at least one ethyl- 
enlcally unsaturated monomer such as vinyl esters or ethers, styrenes, and others. The acrylates that are used in this 
5 invention are acrylic acid, methacryllc acid, butyl acrylate. methyl methacrylate, and other acrylate or methacrylate 
esters. 

[0024] In general, any ethylenically unsaturated monomer, which optionally may be cyclic, which can be polymerized 
by free radical initiation can be used in the practice of this invention. Prefen^d ethylenically unsaturated monomers 
include those having up to 23 carbons. 
10 [0025] Examples of suitable monomers include vinyl esters, vinyl ethers, vinyl and vinylidene halides. N-vinyl pynno- 
lidone, ethylene. C3 or greater alpha-olefins, allyl amines, allyl esters of saturated monocarboxyllc adds, and amkles 
thereof and dienes and derivatives thereof. 

[0026] Suitable vinyl esters include aliphatic vinyl esters, such as vinyl fomiate. vinyl acetate, vinyl propionate, vinyl 
butyrate, vinyl isobutylrate, vinyl valerate, vinyl caproate and vinyl versatate. 
15 [0027] Typical vinyl ethers include methylvinyl ether, ethylvlnyl ether and n-butylvinyl ether. 

[0028] Suitable C3 or greater alpha-olefins Include propylene, 1-butene. 1-pentene. cyclopenene. 1-hexene. cy- 
clohexeneand 1-decene. 

[0029] Allyl amine and N-substituted allyl amines are examples of typical allyl amines. 
[0030] Suitable dienes are butadiene, cyclopentadiene. and dicyctopentadiene. 
20 [0031] Suitable allyl esters of saturated monocarboxyllc acids may include allyl acetate, allyl propionate and allyl 
lactate, and their amides, among others. 

[0032] The polymers of the invention can be prepared from one or more of the ethylenically unsaturated monomers. 

In this regard, it Is noted that by the terni "polymer" It Is also meant homopolymers, and copolymers that are polymerized 

with two or more different monomers. 
25 [0033] For acrylic and styrene based lattices, low molecular weight CIVIC is preferred. For the vinylacetate^crylate 

systems, low molecular weight HMHEC is used preferentially, but also low molecular weight HEC and low molecular 

weight CMC can be used. When acrylic acid, or methacrylic acid is used in the polymerization, the use level preferably 

is about 0.005% to about 2% - more preferably, about 0.05% to about 1% - by weight based on the total ethylenically 

unsaturated monomer content. 
30 [0034] Polymers of the invention with relatively high glass transition temperatures - e.g., about 50»C. to about 1 50*'C. 

- can be characterized as "hard"; those with relatively low glass transition temperatures - e.g.. about -100"C. to about 

-3*C. - can be characterized as "soff*. A factor affecting the degree of hardness and softness is the identity of the 

ethylenically unsaturated monomers which are ertiployed. 

[0035] Different of the ethylenically unsaturated monomers contribute to hardness or softness in different degrees, 
35 and are thusly known as "hard" and "sor monomers. The relative hardness and softness of different monomers is 
known in the art. The degree of hardness or softness of a polymer is accordingly affected by the hardness or softness 
of the monomers comprising the polymer, and by the relative ratios of these monomers. 

[00361 When making a co-polymer latex system, the ratios of "hard" to "sor monomer are chosen so that a contin- 
uous latex film is fomied at use temperature. Styrene-acrylics can be made In the range containing from about 0,005% 

40 to about 70% by weight styrene In the fbrnned copolymer. Vinyl-acrylates can be made In the ratio range of about 1:1 
to about 10:1 , preferably about 7:3 to about 9:1 , by weight of vinylacetate/acrylate monomer. 
[0037] The resultant dispersions prepared in accordance with this invention impart significant improvement to the 
scrub resistance of latex paints fomiulated with them. The latex paints include gloss and flat paints - gloss latex paint 
having a pigment volume concentration of less than about 50. and flat latex paint having a pigment volume of about 

45 50 or greater. 

[0038] Anionic, cationic, nonionic, and amphoteric surfactants and mixtures thereof known in the art may be used in 
the practice of this invention. Suitable surfactants include polyglycol ethers, sulfonated paraffin hydrocarbons, higher 
alkyi sulfates such as lauryl sulfate, alkali metal salts of fatty acids such as sodium stearate and sodium oleate. sulfuric 
acid esters of fatly alcohols, ethoxylated C4.50 alkyI phenols and their sulfonation products, such as nonylphenol ethox- 

50 yiate with 4-50 - more preferably, 1 0-20 - ethylene oxide units, ethoxylated C4^o alkanols and their sulfonation products, 
and also sulfosuccinic acid esters such as sodium dioctylsulfosuccinate; these surfactants or emulsifiers are optional 
and are not always required, but when they are used, they are present In amounts usually of from 0.1 to 5.0%, preferably 
0.1 to 2.0%, by weight, based on the total amount of the ethylenically unsaturated monomers present in the process. 
[0039] Ariy known methods of emulsion polymerization may be used, including batch, semi-batch, or continuous and 

55 thermal or redox techniques. Semi-batch monomer addition with either batch or continuous addition of the initiator or 
catalyst is prefen-ed. The polymerization can also be canried out under high shear, meaning that, for example, a loop- 
reactor can be used for perfomiing the reaction. Preferably, an amount of from about 0% to about to 40% - more 
preferably about 1% to about 25%, and most preferably from about 5% to about 15% - by weight of the ethylenically 
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unsaturated monomer or monomers is added in the initial charge to the reactor. Also as a matter of preference, an 
amount of from about 0% to about 60% - more preferably, about 50% to about 60% - by weight of the initiator is added 
in the initial charge to the reactor. The continuous addition of any reaction ingredient or ingredients Is generally done 
over a period of from about 2 to about 5 hours. The batch or delayed Initiator or catalyst addition may be used, although 

5 these variations are not necessary for the success of this invention. 

[0040] In general, the monomers are polymerized by aqueous emulsion techniques at from about 20*^0. to about 
120°C.. preferably from about 45^C. to about 95*'C.. in the presence of a free radical polymerization initiator, particularly 
a water soluble peroxide, e.g., hydrogen peroxide, persutfates such as potassium, sodium and ammonium persulfates 
or. in some cases, perborates. Other methods known in the art may also be used to polymerize monomers, such as, 

10 for example, by using redox polymerization catalyst systems, such as potassium persulfate and sodium bisulfite. The 
initiator is used at a concentration of 0.2 - 2.0% by weight based on the weight of the monomer(s). preferably In an 
amountof 0.3- 1.0%. 

[0041] The resulting product of the invention Is a latex system, including particles of the thusly prepared polymer 
dispersed as a discontinuous phase in an aqueous continuous phase, and also including the protective colloid. The 
15 indicated particles preferably have an average size of less than about 500 nanometers - more preferably less than 
about 300 nanometers, and still more preferably less than about 200 nanometers. 

[0042] The latex system of the present invention has excellent shear stability. Consistent with the previous discussion 
herein, it may be employed in latex paint compositions. These paint compositions preferably further include at least 
one of a pigment and an extender; yet additional components conventional for latex paint formulations, including thick- 
20 eners, can be employed. 

[0043] Further, the latex system of the present Invention may be employed in water-based ink compositions, paper 
coating compositions, binders for non-woven materials, and adhesive compositions - particulariy dextrin free adhesive 
compositions. 

[0044] All parts and percentages used in this specification are by weight unless othenvise indicated. 
2S [0045] The invention is illustrated by the following Examples, which are provided for the purpose of representation, 
and are not to be construed as limiting the scope of the invention. 

EXAMPLES 

30 [0046] Mw was determined by high performance size-exclusion chromatography (SEC) method as follows: 

[0047] Apparatus - A Varian 50 1 0 LC equipped with a Waters Associates R40 1 differential refractometer and a Kepp 
and Zonen, model BD 40. recorder was used for the SEC analyses. A Rheodyne, model 5302. 3-way toggle valve was 
installed between the sample exit and reference Inlet lines to allow for periodic flushing of the reference side of the 
cell. However, during analysis, the reference side of the refractometer contained stationary mobile phase. Injections 

35 were made using a model 7010 Rheodyne Valve equipped with a 50 ^1 sample loop. 

[0048] Chromatographic Columns - The SEC columns were purchased from SynChrom, Inc. (Linken. Indiana) and 
contained a glycerylpropyl chemically-bonded phase on silica. The column set used consisted of a GPC 100 A (pore 
size) guard column (5 cm x 4.1 mm I. D. Lot no. 227904), two GPC 100 A analytical columns (25 cm x 4.6 mm I. D., 
lot nos. 222033, 49201), and a GPC 1000 A analytical column (25 cm x 4.6 mm I. D.. lot no, 48205). The columns 

40 were connected In series as listed. 

[0049] Mobile Phase Preparation - The mobile phase used In the analyses was 0.7 M ionic-strength acetate buffer 
solution of pH 3.7. The pH 3.7 mobile phase was prepared by first adding 60 ml of 4 M sodium acetate and 440 ml of 
4 M acetic acid to a one liter volumetric flask and filling to volume with distilled, deionized water. This provided a 0.24 
M Ionic-strength buffer at pH 3.7. The ionic-strength of this solution was then Increased to 1.44 M by adding 0.4 moles 

<5 of sodium sulfate to 1 € of the 0.24 M acetate solution. The 1 .44 M ionic-strength solution was used during the sample 
preparations to minimize mobile phase mismatch. The final mobile phase was prepared by diluting the 1 .44 M double- 
strength solution 1:1 with distilled deionized water and filtering through a 0.22 ^m type-GS Milllpore membrane. 
[0050] Sample Preparation - All of the samples were prepared by dissolving 0. 1 50 g polymer (solids basls-con-ected 
for moisture content) In distilled, deionized water to a total volume of 25 mis yielding an initial concentration of 6 mg/ 

so ml. These aqueous solutions were then diluted 1 : 1 with 1 .4 M double strength acetate buffer solution to a concentration 
of 3 mg/ml, approximately matching the mobile phase composition. All of the sample solutions were filtered through a 
0.45 ^m Miilex-HV disposable filter unit (from Milllpore) prior to injections. 



Analysis Conditions 

Column Set | GPC 100 A guard, 100 A. 100 A. 1000 A (Synchropak) 
Mobile Phase \ 0.7 M. pH 3.7 acetate buffer 
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(continued) 



Analysis Conditions 


Flow Rate 


0.5 ml/min. (0.51 ml/min nneasured) 


Pressure 


-135-140 ATM 


Chart Speed 


1 cm/min. 


Sample Cone 


1.5-2.0 mg/ml 


DRt Attenuation 


2X 



10 

[0051] Multiple injections of each sample were made using the above conditions. Overlay tracings of the resultant 
SEC chromatograms were prepared for comparison of standard Mw. 

[0052] Calibration - A series of dextran standards of various Mw from American Polymer Standards Corporation 
(DXTKIT) was analyzed using the preceding volume (distance). The lowest molecular weight standard (DXT-1 80 Mw), 
f 5 which essentially eluted at the total pemieation limit, was also used as the internal standard. 

Average Molecular Weight Mw Detemnination Method 

Example 1 

20 

All-Acrylics Stabilized With Low Molecular Weight CMC 

[0053] This Example illustrates one embodiment of the aqueous dispersions of this Invention and how to prepare 
the same. 

25 The polymerizations were carried out in a 2 liter glass reaction vessel which was equipped with a thennocouple, a 
reflux condenser, a monomer inlet, an initiator inlet and a half moon shaped stinrer. 16.6 grams of the protective colloid 
(carboxymethylcellulose (CMC), marketed under the trademark Ambergum 3021 , with weight average molecular weight 
(Mw) being about 7,000 to 1 1 .000 and a carboxyl degree of substitution of approximately 1 .2, available from the Aqualon 
Company, with a solution concentration of 29.6% having a Brookfield viscosity of 630 mPa.s at 25**C.), together with 

30 1 .6 grams of sodium bicarbonate, were dissolved in 461 grams of demlnerallzed water. After complete dissolving, the 
temperature was raised to 85°C. by means of a waterbath. Next, 40% of the initiator solution (1.6 grams potassium 
persulfate in 50 grams demlnerallzed water) was evenly added In 30 seconds. One minute later, the addition of the 
monomer was started. The monomer mixture (248.6 grams of butyl acrylate, 248.6 grams of methyl methacrylate and 
2.8 grams of methacrylic acid) was metered with an addition speed of initially 54.5 grams per hour and this speed was 

35 gradually increased to 163.5 grams per hour In the first hour of reaction. When the temperature had returned to 85°C., 
the metering of about 95% of the rest of the initiator solution followed, with the remaining 5% of the Initiator solution 
being held back and added after all the monomer was metered. Addition of the indicated 95% of the rest of the Initiator 
was effected over the same time period as the monomer, with the speed of initiator addition being adjusted to the 
monomer addition speed, so that the addition of the monomer and the indicated 95% of the rest of the initiator was 

40 concluded simultaneously. Both the monomer and the initiator were added over a 3.5 to 4 hour period, with a plunger 
pump and a peristaltic pump, respectively. 

[0054] The reaction temperature was held at 85*'C. The polymerization was temninated by keeping the temperature 
at 85°C. for 1 hour after the addition of the Initiator and monomer. Hereafter, the resulting lattices were cooled to room 
temperature. Stinring speed was 200 rpm during the reactions. 

45 

Comparative Example A 

All-Acrylics Stabilized with High Molecular Weight CMC 

50 [0055] This Comparative Example illustrates the need for the low molecular weight of the protective colloid. The 
fomfiulatlon and procedure were used as described in Example 1. except for the following changes: instead of using 
16.6 grams of Ambergum® 3021 product. 10 grams of CMC 12M8P (Brookfield viscosity 430 mPa.s (2% solution at 
25°C,)) with Mw being about 300,000 were used. The amount of demlnerallzed water had to be adjusted in this case 
to 473 grams in order to arrive at the same solids content of the resulting latex. 

55 
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Comparative Example B 

All-Acrylics Stabilized with Nonionic Surfactant 

5 [0056] This Comparative Example illustrates the high amount of nonionic surfactant necessary for obtaining shear 
stable lattices and serves as a comparison for the invention. The formulation and procedure of Example 1 were used 
except that Instead of using 16.6 grams of protective colloid, 20 grams of a nonionic surfactant (nonylphenolethoxylate 
with 10 ethylene oxide units: Intrasol NP10, 100% active material, firom Stockhausen) were dissolved In 433 grams of 
demineralized water. 

10 

Comparative Example C 

All-Acrylics Stabilized With Both Anionic and Nonionic Surfactant 

15 [0057] This Comparative Example illustrates the need for a high amount of surfactant in all-acrylic lattices without 
the use of a protective colloid in order to obtain shear stable lattices. The fonnulatlon and procedure of Example 1 
were used except that Instead of using 16.6 grams of protective colloid. 10 grams of a nonionic surfactant (nonylphe- 
nolethoxylate with 10 ethylene oxide units: Intrasol NP10, 100% active material) together with 10 grams of an anionic 
surfactant (dioctylsulfosuccinate: Aerosol OT-75, 75% active material, from Cyanamid) were dissolved in 472 grams 

20 of demineralized water. 

Example 2 

Surfactant Free, Styrene-Acrylics Stabilized With Low Molecular Weight CMC 

25 

[0058] This Example illustrates another embodiment of the invention. The polymerizations were carried out in a 2 
liter glass reaction vessel which was equipped with a themfiocouple, a reflux condenser, a monomer inlet, an initiator 
inlet and a half moon shaped stin-er. 33 grams of the protective colloid (Ambergum® 3021 CMC, with a solution con- 
centration of 29.6% having a solution viscosity of 630 mPa.s at 25°C.) and 1.6 grams of sodium bicarbonate were 

30 dissolved in 450 grams of demineralized water. After completely dissolving, the temperature was raised to 85*^C. by 
means of a water bath. Next, 40% of the initiator solution (1.5 grams potasslum-persulfate in 50 grams demineralized 
water) was evenly added in 30 seconds. One minute later, the addition of the monomer was started. The monomer 
mixture (245 grams of butyl acrylate. 245 grams of styrene and 10 grams of methacrylic acid) was added initially at 
speed of 54.5 grams per hour; this speed was gradually increased to 1 63.5 grams per hour in the first hour of reaction. 

35 The rest of the polymerization procedure was the same as described In Example 1 . 

Comparative Example D 

Styrene-Acrylics Stabilized With Anionic and Nonionic Surfactant 

40 

[0059] This Comparative Example illustrates the need for low molecular weight CMC as a stabilizer at low surfactant 
concentrations to obtain stable lattices. The fonmulation and the procedure described in Example 2 were used with the 
exceptions that instead of 33 grams of the protective colloid, 15 grams of an anionic surfactant (alkylarylethersulfate: 
Disponil AES 60; 33% active material, from Henkel GmbH, Dussetdorf. Gennany) together with 5 grams of nonionic 
45 surfactant (nonylphenolethoxylate with 10 ethylene oxide units Intrasol NPi 0, 100% active material) were used in 463 
grams of water. The monomer mixture was in this case 248.6 grams of butylacrytate, 248.6 grams of styrene and 2.8 
grams of methacrylic acid. 

Example 3 

so 

Styrene-Acrylics Stabilized With Both Surfactants and Low Molecular Weight CMC 

[0060] The formulation and the procedure described in Example 2 were used with the exception that in addition to 
the Ambergun^ solution, also 15 grams of an anionic surfactant (alkylarylethersulfate: Disponil AES 60; 33% active 
55 material) and 5 grams of an nonionic surfactant (nonylphenol-ethoxylate with 10 ethylene oxide units: Intrasol NP10; 
100% active material) were used in 450 grams of water for the stabilization. 
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Example 4 

Styrene-Acryllcs Stabilized With Both Surfactants and Low Molecular Weight CMC 

5 [0061] The formulation and the procedure described in Example 2 were used with the exception that instead of using 
33 grams, 16.6 grams of Ambergum® 3021 product were used in conjunction with 5.9 grams of anionic surfactant 
(sodium dicyclohexyl sulfosuccionate: Aerosol A196. 85% active material). 5 grams of nonionic surfactant (nonylphe- 
nolethoxylate with 4 ethylene oxide units: Surfonic N40 (100% active material) were used in 463 grams of water. The 
monomer mixture was in this case 248.6 grams of butyl acrylate, 248.6 grams of styrene and 2.8 grams of methyl 

10 aciylic acid. The amount of initiator was increased in order to improve monomer conversion, but was still at a low level. 
The Initiator solution contained 3 grams of potassium persulfate in 100 grams of water. 

Example 5 

15 Vinyl Acetate-Acrylics With Low Molecular Weight CMC 

[0062J This Example illustrates the possibility of making surfactant free vinyl acrylic dispersion with a relatively high 
amount of butyl acrylate in the monomer composition. 

[0063] The polymerizations were can^ied out in a 2 liter glass reaction vessel which was equipped with a thermocou- 
20 pie, a reflux condenser, a monomer inlet, an initiator inlet, and a half moon shaped stirrer. 33 grams of the protective 
colloid (Ambergum® 3021 CMC solution, with a solution concentration of 29.6% having a Brookfietd viscosity of 630 
mPa.s at 25*'C.) together with 2.0 grams of sodium bicarbonate were dissolved in 397 grams of demineralized water. 
After completely dissolving, the temperature was raised to 80°C by means of a waterbath. 
[0064] Next, 40% of the Initiator solution (1.5 grams of potassium persulfate in 50 grams of demineralized water) 
25 was evenly added in 30 seconds. One minute later, the addition of the monomer was started. The monomer mixture 
(350 grams of vinylacetate and 150 grams of butylacrylate) was added initially at a speed of 54.5 grams per hour and 
this speed was gradually increased to 163.5 grams per hour in the first hour of reaction. As the temperature reached 
80°C. again, the metering of 95% of the rest of the initiator solution followed. The remaining 5% of the initiator solution 
was kept back and was added after all the monomer was metered. The initiator was added over the same time period 
30 as the monomer and the speed of initiator addition was adjusted to the monomer addition speed. Both the monomer 
and the initiator were added over a 3.5 to 4 hour period, with a plunger pump and a peristaltic pump, respectively. The 
reaction temperature was kept at 80*'C. The polymerizations were terminated by keeping the temperature at 80°C. for 
1 hour after the addition of the initiator and monomer. Thereafter, the lattices were cooled to room temperature. Stirring 
speed was 200 rpm during the reaction. 

35 

Example 6 

Vinylacetate-Acrylics With Both Surfactant and Low Molecular Weight CMC 

40 [0065] The formulation and procedure used In this Example were the same as described in Example 5 with the 
following changes: Instead of using 33 grams of Ambergum® 3021 CMC. 67 grams of the Ambergum® 1521 product 
(14.7% solution concentration, Brookfield viscosity at 25^C.: 1540 mPa.s with Mw being about 35,000 to 50.000, and 
a cari&oxyl degree of substitution of approximately 1.2) together with 17 grams of anionic surfactant (sulfated nonyl- 
phenolethyoxylate with 30 ethylene oxide units: Fenopon EP 120; 30% active material) and 7.1 grams of a nonionic 

45 (nonylphenolethoxylate. Antarox CO 897, 70 % active material) were dissolved In 363 grams of demineralized water. 
The rest of the formulation was the same as in Example 4. 

Example 7 

50 Vinylacetate-Acrylics With Both Surfactant and Low Molecular Weight CMC 

[0066] The formulation and procedure used in this Example were the same as used in Example 5 except that in this 
case also surfactants were added: the protective colloid and the buffer were dissolved in 397 grams of water together 
with 5 grams of nonionic surfactant (nonylphenol-ethoxylate with 20 ethylene oxide units: Tergitol NP40; 100% active 
55 material) and 17 grams of anionic surfactant (sulfated nonylphenol-ethoxylate with 30 ethylene oxide units: Fenopon 
EP 120; 30% active material). 
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Example 8 

Vinylacetate-acrylics With Both Surfactant and Low Molecular Weight HEC 

5 [0067] The fomnulatlon and procedure used In this Example were the same as described In Example 1 except for 
the following changes: 12.5 grams of a mixed anionic surfactant (Disponil MGS 156, active material: 40%), together 
with 7. 1 grams of a nonionic (nonylphenolethoxylate, Antarox CO 897, 70% active material). 33 grams of low molecular 
weight HEC (29.1% solution concentration, Brookfield viscosity of 260 mPa.s at 25'*C.) with Mw being about 7,000 to 
about 11,000 and 2.8 grams of sodium bicarbonate were dissolved in 397 grams of demlneralized water. Reaction 

10 temperature was SO^'C and the monomer mixture comprised 350 grams of vinyl acetate and 1 50 grams of butyl acrylate. 

Example 9 

Vinylacetate-acrylics With Both Surfactant and Low Molecular Weight HMHEC (Invention) 

IS 

[0068] The formulation and procedure used were the same as described in Example 8, except that no low molecular 
weight CMC was used, but rather 47.4 grams of low molecular weight Natrosol Plus HMHEC (solution concentration 
21.1% having a Brookfield viscosity of 28.5 mPa.s at 25**C.). The weight average molecular weight of this protective 
colloid is about 25.000. The amount of water, therefore, had to be adjusted in order to arrive at the same solids content 
20 as the latex. Surfactants, buffer (in this case 2.0 grams) and protective colloid were dissolved in 383 grams of dem- 
lneralized water. 

Example 10 

25 Vinylacetate-acrylics With Both Surfactant and Low Molecular Weight HMHEC 

[0069] The formulation and procedure used were the same as described In Example 8, except that no low molecular 
weight CMC was used, but rather 10 grams of Low molecular weight Natrosol Plus HMHEC (2% solution viscosity of 
4 mPa.s at 25''C. with Mw being about 25.000). The amount of water, therefore, had to be adjusted. Surfactants, 2.0 
30 grams of the buffer, and protective colloid were dissolved in 383 grams of demlneralized water. 

Comparative Example E 

Vinylacetate-Acrylics Stabilized With Surfactants 

35 

[0070] The formulation and procedure used In this Example were exactly the same as the ones used In Example 9. 
with the exception that no protective colloid was used, the surfactant mixture and the buffer were, therefore, dissolved 
in 420 grams of water. As can be seen, monomer conversion is worse when only surfectants are used and the latex 
has a very low viscosity. 

40 

Example 11 

Vinylacetate-ethylene Stabilized With Surfactant and Low Molecular weight CMC 

45 [0071] The polymerization was carried out in a 2 liter stainless steel reaction vessel that was equipped with a ther- 
mocouple, a monomer inlet, initiator inlet, and a stirrer. 33 grams of the protective colloid (Ambergum® 3021 CMC, 
with a solution concentration of 29.6% having a solution viscosity of 630 mPa.s at 25''C.) and 1.25 grams of sodium 
bicarbonate were dissolved in 337 grams of demlneralized water. Next to this, 21.5 grams of 100% active EHSS (bis 
(ethylhexyl) sulfo succinate sodium salt) and 3.6 grams Antarox CO 897 material (nonylphenol 40EO) were added. 

so After completely dissolving, the temperature was raised to 80°C. Next, 1 5% of the Initiator solution (2.5 grams potassium 
persuifate in 100 grams demlneralized water) was evenly added in 30 seconds. 

[0072] One minute later, the addition of the monomer and the rest of the initiator solution was started. 445 grams of 
vinyl acetate were gradually added over a period of 120 minutes, keeping the ethylene pressure on the reaction vessel 
at 21 bars. The Initiator was added over the same time period as the monomer. The reaction temperature was kept at 
55 80*'C. The polymerization was terminated by keeping the temperature at 80*C. for 1 hour after the complete addition 
of the initiator and monomer. Thereafter the lattices were cooled to room temperature. 
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Example 12 

Vinylacetate-Butylacrylate Stabilized With Surfactants and Low Molecular Weight CMC; Polymerization at High Shear 

5 [0073] This Example illustrates the possibility for using high shear in the reaction when a low molecular weight pro- 
tective colloid is applied. 

[0074] The formulation and procedure used in this example were the same as the ones described in Example 5. 
except that in this Example a mixture of 1 2.5 grams of an anionic surfactant (DIsponii MGS 1 56. active material: 40%), 
7.1 grams of a nonionic surfactant (nonylphenolethoxylate. Antarox CO 897. 70% active material). 33 grams of the 
10 protective colloid (Ambergum® 3021 CMC, with a solution concentration of 29.6% having a Brookfield viscosity of 630 
mPa.s at 25°C.), and 2.0 grams of sodium bicarbonate were dissolved in 397 grams of demlnerallzed water. The stining 
speed in this Example was 400 rpm (tip speed 2.72 m/s). 

Example F 

15 

VInylacetate-Butylarytate Stabilized With Surfactants; Polymerization at High Shear 

[0075] This Comparative Example Illustrates the need for a protective colloid In the polymerization when high shear 
is applied. 

20 [0076] The formulation and procedure used In this Example were the same as the ones already described In Example 
5, except that In this Example a mixture of 12.5 grams of an anionic surfactant (DIsponii MGS 156, active material: 
40%). 7. 1 grams of a nonionic surfactant (nonylphenolethoxylate. Antarox CO 897, 70% active material), and 2.0 grams 
of sodium bicarbonate were dissolved in 420 grams of demlnerallzed water. The stirring speed in this Example was 
400 rpm (tips speed 2.72 m/s). 

25 

Example 13 

All-Acrylic Latex Having a Low Minimum Film Formation Temperature and Stabilized with CMC 

30 [0077] The polymerization was canied out as described In Example 1 , except for the following changes. Instead of 
16.6 grams of Ambergum® 3021 CMC, 33 grams of Ambergum® 3021 CMC were dissolved together with 6.25 grams 
of dihexylsulfosuccinate (Disponil SUS IC 680. 80% active material), 5 grams of nonylphenolethoxylate with 4 ethylene 
oxide units (Surfonic N40, 100% active material), and 1 .6 grams of sodium bicarbonate in 450 grams of demineralized 
water. The monomer mixture used comprised of 200 grams of methyl methacrylate. 300 grams of butylacrylate. and 

35 2.8 grams of methacryllc acid. 

Example G 

All-Acrylic Latex Having a Low Minimum Film Formation Temperature and Stabilized with Surfactants 

40 

[0078] The polymerization of this comparative Example was earned out as described in Example 1 3. except that no 
Ambergum® polymer was used for stabilization. The surfactants and buffer were, therefore, dissolved In 473 grams 
of water. 

45 Example 14 

Vinylacetate-Acry lie Latex Having a Low Minimum Film Formation Temperature and Stabilized with Ultra Low Molecular 
Weight HMHEC 

50 [0079] The polymerization was carried out as described in Example 1 0, except for the following changes. 1 2.7 grams 
of a mixed anionic surfactants (Disponil MGS 156, active material 40%), 7.7 grams of an ethoxylated fatty alcohol 
(Disponil APE 257. 65% active material), 1.6 grams of sodium bicarbonate, and 10 grams of low molecular weight 
Natrosol Plus HMHEC were dissolved in 422 grams of demineralized water. The monomer mbdure contained 200 
grams of vinyl acetate and 300 grams of butyl acrylate. 

55 
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Example 15 

Vinylacetate/Veova-10 Latex Having a Medium Minimum Film Fomnatlon Temperature and Stabilized with CMC 

s [0080] The polymerization was earned out in a 2 liter glass reaction vessel, which was equipped with a thermocouple, 
a reflux condenser, a monomer inlet, an initiator Inlet, and a half moon shaped stirrer. 

[0081] 40 grams of the protective colloid (Ambergum® 3021 CMC. with a solution concentration of 29.6% having a 
Brookfield viscosity of 630 mPa.s at 25''C0 together with 1 .6 grams of sodium bicarbonate, 7.5 grams of dihexylsulfo- 
succinate (Disponil SUS IC 680. 80% active material), and 6 grams of a nonionic surfactant (ATPOL E 5720) were 

10 dissolved in 432 grams of demineralized water. After completely dissolving this mixture, the temperature was raised 
to 80°C in a waterbath. Next, 5% of the total amount of monomer was added during 1 minute. After 2 minutes, 25% 
of the initiator solution (1.8 grams potassium persulfate In 60 grams demineralized water) was added. When the tem- 
perature had reached 72°C again, the addition of the monomer was started. The monomer mixture (300 grams of 
vinylacetate, 300 grams of VeoVa-10 monomer was metered at an addition speed of 180 grams per hour. VeoVa is a 

15 trademark under which vinyl versatate products are marketed by Shell Chemical Company. After 5 minutes, the tem- 
perature was raised to dO'^C and maintained at this temperature. The flow of the Initiator solution was adjusted to the 
flow of the monomer Stirring speed of the stirrer was 200 rpm during the reaction. The polymerization was terminated 
by keeping the temperature at 80''C for 1 hour after the addition of the initiator and monomer. Thereafter, the polym- 
erized mass was cooled to room temperature. 

20 

Example H 

Vinylacetate/VeoVa-10 Latex Having a Medium Minimum Film Formation Temperature and Stabilized With Surfactants 

25 [0082] The polymerization of this Comparative Example was carried out according to Example 15 with the exception 
that no protective colloid was used. The amount of water had, therefore, to be adjusted to 460 grams. 

Example 16 

30 Methyl Methacrylate/VeoVa-9 Butyl Acrylate Latex Stabilized With CMC and Surfactants 

[0083] The polymerization was carried out according to Example 13 with the exception that the monomer mixture 
contained 100 grams of methyl methacrylate, 100 grams of VeoVa-9 monomer, 300 grams of butyl acrylate, and 2.8 
grams of methacrylic acid. 

35 

Example 17 

Methyl Methacfylate/VeoVa-9/Butyl Acrylate Latex Stabilized With CMC Without Surfactants 
40 [0084] The polymerization was earned out according to Example 16, except that the surfactants were omitted. 
Example 18 

Methylmethacrylate/Butylacrylate Latex Stabilized with Ultra Low Molecular Weight Hydroxypropylcellulose 

45 

[0085] The polymerization was can-ied out using the procedure as described in Example 1. As a protective colloid, 
16.5 grams of a 30% solution of ultra low molecular weight hydroxypropylcellulose (Mw of 6500) having a cloud point 
higher than 90''C. were used instead of 16.6 grams of Ambergum® 3021 CMC. 

[0086] The properties of the lattices of the foregoing examples and comparative examples are set forth below In 
so Tables 1 and 2. 



55 
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Table 1 



5 


Example 


Solids 
(wt. %) 


grit pm 


PH 


PS1 

(nm) 


Shear 
Stability^ 
(min.) 




1 


Aft ft 


900 


6.4 


310 


>5 




A 


i.f0aguiai6Q 












B 




70 




n.d. 


>5 


10 


C 


>ID n 
4o.U 


AO 


R 


<100 


<1 




2 




QQOO 


R 


220 


<1 




D 


Coagulated 










15 


3 


4f .U 


1 \J\J 


7 


740 


>5 




4 


4o.U 




S 4 


230 


>5 




0 


AQ Q 


11000 


4.8 


830 


>5 




6 


4y.y 


oou 


5 1 


240 


>5 


20 


7 


4o.y 


R70 
Of u 


'5 1 


230 


>5 




o 
O 




dOR 


4.9 


200 






9 


c«n ft 


1^0 


4 7 


220 


3 


25 


10 


ATI R 

ou.o 


610 


3.7 


350 


4 






AQ 1 

4y.i 


170 


5.0 


170 


<1 




11 


CO o 


1Q0 


4 9 


320 


>5 




12 


ou.u 


90 




590 


>5 


30 


F 


40.4 


4.00 




210 


<3 




13 


40.1 


fin 




930 


N.D. 




G 


oeoimeniatea 










35 


14 


49.7 


180 


4.7 


280 


N.D. 




15 


52.3 


70 


4.8 


480 


N.D. 




H 


Coagulated 












16 


44.9 


60 


6.4 


215 


N.D. 


40 


17 


44.3 


40 


6.2 


170 


N.D. 




18 


46.2 


90 


6.0 


345 


NLO 1 



1. Number average particle size, determined with a Joyce Loebl disc centrifuge. 

2. Shear stability is determirwd with a Waring Blender during 5 minutes at high speed, the figures indicate when coagulation occurs. 
45 3. N.D. is the abbreviation fbr not detennlned. 



Table 2 



so 



Example 


Viscosity^ 


Film Gloss (%) 


Film Waterspot^ 


MFT3 


mPa.s 


FDT20°C.-45X. 


FDT 20*'C.-45'»C. 




1 


200 


78 


82 


8 


9 


N.D. 


A 


Coagulated 













1. Brookfield viscosity at 25**C, 20 rpm. 

2. FDT is the abbreviation for film drying temperature. 

3. MFT is minimum film formation temperature. 

4. N.D. Is the abbreviation for not determined. 
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Table 2 (continued) 





Example 


Viscosity^ 
mPa.s 


Film Gloss {%) 
FDT20*C.-45«C. 


Film Wa 
FDT20«< 


KACT3 

rc.) 


5 


B 


20 


25 


61 


9 


9 


N.D. 




C 


480 


63 


65 


10 


10 


N.D. 




2 


1050 


76 


90 


8 


9 


N.D. 


10 


D 


Coagulated 












3 


3000 


79 


84 


8 


9 


N.D. 




4 


940 


49 


89 


9 


9 


N.D. 




5 


40 


73 


79 


4 


4 


N.D. 


IS 


6 


2625 


79 


82 


9 


9 


N.D. 




7 


680 


78 


80 


9 


9 


N.D. 




8 


365 


79 


81 


9 


9 


N.D. 


20 


9 


485 


80 


81 


9 


9 


N.D. 


10 


960 


81 


81 


10 


10 


N.D. 




E 


50 


80 


81 


10 


9 


N.D. 




11 


90 


77 


82 


6 


8 


N.D. 


25 


12 


50 


79 


82 


8 


9 


N.D. 




F 


30 


76 


82 


10 


10 


N,D, 




13 


600 


83 


83 


9 


9 


<0 


30 


G 


Sedimentated 














14 


2325 


81 


82 


9 


9 


<0 




15 


420 


77 


83 


8 


9 


11 




H 


Coagulated 












35 


16 


2100 


82 


82 


9 


9 


12 




17 


1200 


81 


81 


9 


9 


N.D. 




18 


20 


30 


33 


9 


9 


N.D. 



1. Brookfield viscosity at 25'>C. 20 rpm. 

2. FDT is the abt)F8viaUon for film drying temperature. 

3. MFT is minimum film fbmiation temperature. 

4. N.D. is the abbreviation for not determined. 



[0087] Solids content was detemiined gravlmetiically by weighing an amount of latex, drying this amount at 120°C., 
reweighing the dried amount, and then dividing the dry weight by the wet weight. Grit content was detemnined as the 
fraction larger than 200 #, by sieving a weighed amount of latex over a 200 # sieve. Film properties were measured 
on latex films with a wet thiclcness of 200 micrometers (^m) on glass substrate for the waterspot tests and on Leneta 
sheets for film gloss detemiination. Latex films were both dried at 20^C. and at 45^C. Film gloss was measured with 
a Byk gloss head at an angle of 60°. 

[0088] Water resistance was measured by placing a few drops of water on the films. After 5 minutes, the appearance 
of the films was judged. The valuation was as follows: 

10 clear 
8 slight cloudy 
6 cloudy 
4 milky 
2 white 
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0 film re-emulsifies 

The particle size distribution was determined with a Joyce Loebl disc centrifuge. 
5 Example 1 9 

Pigment Volume Concentration (PVC) 65 Paint Made of Vinyl Acetate-Butyl Acrylate Latex Stabilized With Surfactants 
and Low Molecular weight HMHEC 

10 [0089] This Example illustrates that a protective colloid stabilized latex with the discontinuous polymer phase char- 
acterized by a small particle size - in this instance, approximately 200 nanometers - exhibits excellent properties in 
that paint because of the good film forming capadty. By having such a fine particle size, paints can be formulated 
toward higher filled systems. 

[0090] The latex of Example 9 was used in a PVC 65 paint as shown in Table 3. 

IS 

Comparative Example I 

PVC 65 Paint Made of Vinyl Acetate-VeoVa Commercial Latexes (Mowilith DM 21) 

20 [0091] A commercial latex (Mowilith DM 21 ) was used in a PVC 65 formulation, also as shown In Table 3. The paint 
was stabilized with surfactants and Natrosol Plus low molecular weight HMHEC. 

Example 20 

25 PVC 80 Paint Made of Vinyl Acetate-Butyl Acrylate Latex Stabilized With Surfactants and Low Molecular Weight 
HMHEC 

[0092] The latex of Example 9 was used in a PVC 80 paint as shown in Table 3. 
30 Example 21 

PVC 80 Paint Made of Styrene-Acrylate Latex Stabilized with Surfactants and Low Molecular Weight CMC 

[0093] The latex as described in Example 4 - with the exception that 33 grams (instead of 1 6.6 grams) of Ambergum® 
35 3021 solution were used as protective colloid - functioned as the latex In a PVC 80 paint, also as shown in Table 3. 

Comparative Example J 

PVC 80 Paint Made of a Commercial Styrene-Acrylate Latex (Acronal 290 D) 

40 

[0094] A commercial latex (Acronal 290 D) was used in a PVC 80 fonmulation, also as shown in Table 3. 
Example 22 

45 PVC 1 5 Paint Made of an Acrylic Latex Stabilized With Low Molecular weight CMC 

[0095] The |atex as described in Example 1 was used in a PVC 15 high gloss paint, as shown in Table 3. 
Comparative Example K 

50 

PVC 15 Paint Made of a Commercial Acrylic Latex (Primal AC 507) 

[0096] A commercial latex (Primal AC 507) was used in a PVC 15 fomiulation, also as shown in Table 3. 
[0097] Properties of the paints of Examples 1 9-21 and Comparative Examples J and K are set forth in Tables 4 and 5. 
55 [0098] As to the thickeners shown in Tables 4 and 5. Natrosol MBR and Natrosol HBR serve as nonassociative 
thickeners, and Natrosol Plus and Primal RMS as associative thickeners. Natrosol MBR and Natrosol HBR. like Natrosol 
Plus, are marketed by Hercules Incorporated, Wilmington. Delaware; Primal RMS is mariceted by Rohm & Haas of 
Philadelphia, Pennsylvania. 
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Table 3 



5 



25 



30 



Paint Formulations 


Ingredient 


PVC65 
(grams) 


PVC80 
(grams) 


PVC 15 
(grams) 


Water 


197.0 


230.0 


49.7 


Calgon N 


1.0 


1.5 


2.02 


Pigment Verteiler A 


2.0 


3.0 


- 


Tamol 731 


- 


- 


0.69 


CA24 


2.0 


3.0 


0.51 


Agitan 280 


1.0 


5.0 


1.0 


Thicl<ener 


by demand 


by demand 


by demand 


Ammonia (25%) 


0.4 


- 


- 


Kronos RN57 


159.0 


198.0 


210.9 


Omyalite 90 


114.0 


140.0 


- 


Durcai 5 


159.0 


198.0 


- 


Talcum AT 200 


23.0 


28.0 




Latex 


167.0 


93.0 


671.9 


Butyt glycol 


15.0 


20.0 




Texanol 


4.0 


5.0 


12.1 


Agitan 280 


0.6 






Water 


150 


71.5 


52.1 


Total 


1000 


1000 


1000 



Table 4 



40 



50 



Paint Properties of Paints Made From Low Molecular Weight Cellulose Ether Stabilized Lattices 


Example 


Thickener 


Wt% 
Thickener 


Stonmer 
Viscosity 
(KU) 


ICl 
Viscosity 
(mPa.s) 


Levelling 
(leneta^) 


19 


Natrosol Plus 


0.52 


123 


110 


5 


19 


Natrosol MBR 


0.51 


102 


110 


7 


1 


Natrosol Plus 


0.50 


100 


110 


5 


1 


Natrosol MBR 


0.50 


104 


110 


5 


20 


Natrosol Plus 


0.33 


120 


90 


3 


20 


Natrosol HBR 


0.31 


112 


100 


3 


21 


Natrosol Plus 


0.40 


128 


90 


1 


21 


Natrosol HBR 


0.32 


112 


120 


4 


J 


Natrosol Plus 


0.43 


109 


110 


3 


J 


Natrosol HBR 


0.36 


104 


120 


3 


22 


Natrosol Plus 


0.11 


96 


100 


5 



1. Rating 1*10. 10 » best. 
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Table 4 (continued) 



5 



10 



Paint Properties of Paints Made From Low Molecular Weight Cellul 


ose Ether Stabi 


lized Lattices 


Example 


Thickener 


Wt% 
Thickener 


Stormer 
Viscosity 
(KU) 


ICI 
Viscosity 
(mPa.s) 


Levelling 
(leneta^) 


22 


Natrosol HBR 


0.23 


96 


120 


4 


K 


Primal RMS 


0.03 


95 


100 


5 


K 


Natrosol HBR 


0.24 


94 


98 


2 



1. Rating 1-10. 10 = best 



Table 5 



20 



30 



35 



Example 


Thickener 


opaner 
Resistance^ 


Resistance^ 
(cycles) 


Gloss 


19 


Natrosol Plus 


6 


>10000 




19 


Natrosol MBR 


2 


>10000 




1 


Natrosol Plus 


7 


2300 




1 


Natrosol MBR 


2 


2000 




20 


Natrosol Plus 


2 


940 




20 


Natrosol HBR 


2 


850 




21 


Natrosol Plus 


7 


1010 




21 


Natrosol HBR 


2 


940 




J 


Natrosol Plus 


7 






J 


Natrosol HBR 


2 






22 


Natrosol Plus 






59 


22 


Natrosol HBR 






59 


K 


Primal RMS 






63 


K 


Natrosol HBR 






71 



1. Rating 1-10, IQsiaest 

2. DIN 53778. 



Example 23 

[0099] A solvent free latex flat paint vi^as prepared from the following ingredients, including - as Indicated - the 
of Example 13. 



55 



Ingredients 


Amounts (grams) 


Water 


197 


Calgon N 


1.0 


PigmentverteilerA 


2.0 


CA24 


2.0 


Agitan 280 


1.6 


Natrosol 250 MBR 


5.0 


Ammonia (25%) 


0.4 


Kronos RN 57 


159 
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(continued) 



Ingredients 


Amounts (grams) 


Omyaiite 90 


114 


Durcat 5 


159 


Talcum AT200 


23 


Latex (from Example 13) 


167 


Water 


150 



10 

[0100] Properties of the paint of Example 23 are set forth in Table 6. 



Table 6 



Paint Evaluation in Solvent Free Paint 


Thlclcening Efficiency Natrosol 250 MBR 


0.57% 


Stormer Viscosity (KU) 


103 


ICI Viscosity 


90 



[0101] Finally, although the invention has been described with reference to particular means, materials, and embod- 
iments. It should be noted that the invention is not limited to the particulars disclosed, and extends to all equivalents 
within the scope of the claims. 



Claims 

1. A process for preparing a latex system, said process comprising aqueous emulsion polymerizing of at least one 
ethylenlcally unsaturated monomer In the presence of an amount effective for stabilizing the latex system, of a 
water soluble protective colloid with a molecular weight of less than 75,000. which comprises a cellulose ether 
selected from the group consisting of carboxymethylceiiulose and derivatives thereof having a carboxyl degree of 
substitution lower limit of 0.7. hydroxyethylcellulose. ethyl hydroxyethylcellulose, methylcelluiose, methyl hydrox- 
ypropylcellulose, hydroxy propylce II ulose, and hydrophobically modified cellulose ether, the hydrophobe being a 
hydrocarbon having 4 to 25 carbons, in an amount by weight of the hydrophobically modified cellulose ether from 
0.1% to 3%. 

2. The process of daim 1. wherein the at least one ethylenlcally unsaturated monomer is selected firom the group 
consisting of acrylic acid, methacrylic acid, butyl aery late, methyl methacrylate. acrylic esters, styrene. vinyl esters, 
vinyl ethers, vinyl and vinyiidene halides. N-vinyi pyrrolidone, ethylene. C3 or greater alphaolefins, ailyl amines, 
ally! esters of saturated monocarboxyllc acids and amides thereof, propylene. 1-butene, 1-pentene, 1-hexene, 
1-decene, allyl acetate, altyl propionate, ailyl lactate, their amides, and mixtures thereof. 

3. The process of cla im 1 . wherein from 0.0 1 to 4.0%. by weight based on the total ethylenlcally unsaturated monomer 

content, of a surfactant is also present. 

4. The process of claim 3, wherein the surfactant comprises a member selected from the group consisting of anionic, 
cationic, nonionic, and amphoteric surfactants, and mixtures thereof. 

5. The process of claim 4, wherein the surfactant comprises a member selected from the group consisting of polyglycol 
ethers, sulfonated paraffin hydrocarbons, higher ail<yl sulfates, alkali metal salts of fatty acids, sulfuric acid esters 
of fatty alcohols, ethoxylated 64.^3 phenols and their sulfonation products, ethoxylated 64.^2 al^anols and 
thefr sulfonation products, and sulfosuccinic acid esters and mixtures thereof. 

6. The process of claim 5. wherein the surfactant comprises a member selected from the group consisting of nonyl- 
phenol ethoxylate with 4-50 ethylene oxide units, sodium dioctylsulfosuccinate, lauryl sulfate, sodium stearate, 
sodium oleate, and mixtures thereof. 

7. The process of claim 1 , wherein the protective colloid has a molecular weight upper limit of 50,000. 
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8. The process of claim 1. wherein the protective colloid has a molecular weight upper limit of 20,000. 

9. The process of claim 1. wherein the cellulose ether comprises carboxymethylcellulose with a carboxyl degree of 
substitution of 0.7-2.9. 

5 

10. The process of claim 1. wherein the cellulose ether comprises hydroxyethylcellulose with a hydroxyethyl molar 
substitution upper limit of 4.0. 

1 1. The process of claim 1 . wherein the hydroxyethylcellulose has a hydroxyethyl molar substitution lower limit of 1 .6. 

10 

1 2. The process of claim 1 . wherein the hydrophobically modified cellulose ether comprises a hydrophobically modified 
hydroxyethylcellulose. 

13. The process of claim 1. wherein the hydrophobically modified hydroxyethylcellulose has a hydroxyethyl molar 
15 substitution upper limit of 4.0. 

14. The process of claim 1. wherein the hydrophobically modified hydroxyethylcellulose has a hydroxyethyl molar 
substitution lower limit of 2.9. 

20 1 5. The process of claim 1 , wherein an initiator is present and comprises a member selected from the group consisting 
of water soluble peroxides, persulfates, and perborates. 

16. The process of claim 15. wherein the initiator comprises a member selected from the group consisting of hydnjgen 
peroxide, potassium, sodium and ammonium persulfates. and sodium perborate. 

25 

17. The process of claim 1 . in which the polymerization is performed semi-continuously with between 0% and 60% of 
the total amount of an initiator and from 0% to 40% of the total amount of the at least one ethylenically unsaturated 
monomer being added at the beginning of the reaction. 

30 18. The process of claim 1 , in which the polymerization is performed continuously 

19. The process of claim 1, in which the polymerization is perfomied in a "loop" reactor. 

20. A latex system comprising an aqueous emulsion of 

35 

(a) a polymer of at least one ethylenically unsaturated monomer; and 

(b) an amount effective for stabilizing the latex system, of a water soluble protective colloid with a molecular 
weight of less than 75,000, selected from the group consisting of carboxymethylcellulose and derivatives there- 
of having a carboxyl degree of substitution lower limit of 0.7. hydroxyethylcellulose. ethyl hydroxyethylcellulose, 

40 methylcellulose. methyl hydroxypropylcellulose. hydroxypropylcellulose. and hydrophobically modified cellu- 

lose ether, the hydrophobe being a hydrocarbon having 4 to 25 carbons, in an amount by weight of the hydro- 
phobically modified cellulose ether from 0.1% to 3%. 

21 . The latex system of claim 20. wherein the at least on ethylenically unsaturated monomer is selected from the group 
45 consisting of acrylic acid, methacrylic acid, butyl acrylate. methyl methacrylate. acrylic esters, styrene, vinyl esters, 

vinyl ethers, vinyl and vinylidene halides, N-vinyl pyn-olidone, ethylene. C3 or greater alpha-olefins, allyl amines, 
allyl esters of saturated monocarboxylic adds and amides thereof, propylene. 1-butene, 1-pentene, 1-hexene. 
1-decene, allyl amines, allyl acetate, allyl propionate, allyl lactate, their amides, and mixtures thereof. 

50 22. The latex system of claim 20, the polymer having been polymerized by aqueous emulsion polymerizatfon in the 
presence of the water soluble protective colloid. 

23. The latex system of claim 20, further comprising from 0.01 to 4.0%. by weight based on the total ethylenically 
unsaturated monomer content, of a surfactant. 

55 

24. ^The latex system of claim 20. wherein the protective colloid has a molecular weight upper limit of 50,000. 

25. The latex system of claim 20, wherein the protective colloid has a molecular weight upper limit of 20,000. 
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26. The latex system of claim 20, wherein the polymer comprises a discontinuous phase characterized by an average 
particle size of less than 300 nanometers. 

27. A latex paint composition comprising: 

5 

(a) at least one member selected from the group consisting of a pigment and an extender; and 

(b) the latex system of claim 20. 

28. The latex paint composition of claim 27. wherein the latex is solvent free. 

10 

29. The latex paint composition of claim 27, wherein the polymer comprises particles having an average size of less 
than 500 nanometers. 

30. The latex paint composition of claim 27, wherein the paint is a gloss paint with a pigment volume concentration of 
IS less than 50. 

31. The latex paint composition of claim 27. wherein the paint is a flat paint with a pigment volume concentration of 
50 or greater. 

20 32. A water-based Ink composition comprising the latex system of daim 20 and at least one other ink ingredient. 

33. A paper coating composition comprising the latex system of claim 20 and at least one other paper coating com- 
position ingredient. 

25 34. A dextrin free adhesive composition comprising the latex system of claim 20 and at least one other non-dextrin 
containing adhesive ingredient. 

35. A binder for non-woven materials comprising the latex system of claim 20 and at least one other binder ingredient. 

30 

PatentansprQche 

1. Verfahren zur Herstellung eines Latexsystems, wobei das Verfahren das wassrige Emulsionspolymerisieren we- 
nigstens eines ethylenisch ungesattigten Monomers in Gegenwart einer fur das Stabiiisieren des Latexsystems 

35 wirksamen Menge eines wassertdslichen Schutzkolloids mit einem Molekulargewicht von weniger als 75.000 um- 
fasst, welches einen Celtuloseether, der aus der Gruppe ausgewahit ist, die aus Carboxymethytcellulose und De- 
rivaten davon mit einer Untergrenze des Carboxyisubstitutionsgrads von 0,7, Hydroxyethylcellulose, Ethylhydro- 
xyethylcellulose, Methylcellulose, Methylhydroxypropylcellulose, Hydroxypropylcellulose und hydrophob modifi- 
ziertem Celluloseether besteht. wobei die hydrophobe Gruppe ein KohlenwasserstofF mit 4 bis 25 Kohlenstoffen 

<o ist. in einer Gewichtsmenge des hydrophob modifizierten Celluloseethers von 0.1 bis 3 % um^sst. 

2. Verfahren gemass Anspruch 1, worin das wenigstens eine ethylenisch ungesattigte Monomer aus der Gruppe 
ausgewahit ist, die aus Acrylsaure. Methacrylsaure. Butylacrylat. Methylmethacrylat, Acrylestem. Styrol, Vinyle- 
stern. Vinylethem, Vinyl- und Vinylidenhalogeniden. N-Vinylpyrrolidon. Ethylen. C^oder hoheren a-Olefinen. Aliyl- 

45 aminen, Allylestem von gesattlgten Monocartsonsauren und Amiden davon. Propylen. 1-Buten, 1-Penten. 1-He- 
xen, 1-Decen. Allylacetat. Aliylpropionat. Allyllactat, deren Amiden und Mischungen daraus besteht. 

3. Verfahren gemass Anspruch 1 . worin ebenfalts 0,01 bis 4,0 Gew.% eines Tensids auf Basis des Gesamtgehalts 
von ethylenisch ungesattigtem Monomer vorhanden sind. 

50 

4. Verfahren gemass Anspruch 3, worin das Tensid ein Element umfasst. das aus der Gruppe ausgewahit ist. die 
aus anionischen, kationischen, nicht-ionischen und amphoteren Tensiden und Mischungen daraus besteht. 

5. Verfahren gemass Anspruch 4. worin das Tensid ein Element umfasst. das aus der Gruppe ausgewahit ist, die 
55 aus Polyglykolethem. sulfonierten Paraffinkohlenwasserstoffen. hoheren Alkylsulfaten, Alkalimetallsalzen von 

Fettsauren, Schwefelsaureestem von Fettalkoholen, ethoxylierten C4.i2-Alkylphenoten und deren Sulfonierungs- 
produkten. ethoxylierten 04.^2'^'^^"^'®" ^'^^ deren Sulfonierungsprodukten und Sulfobernsteinsaureestern und 
Mischungen daraus besteht. 
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6. Verfahren gemass Anspruch 5. worin das Tensid ein Element umfasst. das aus der Gruppe ausgewahlt ist, die 
aus Nonylphendethoxylat mit4 bis 60 Ethylenoxideinheiten. Natriumdioctylsulfosuccinat. Laurylsulfat. Natrium- 
stearat. Natriumoleat und Mischungen daraus besteht, 

7. Verfahren gemass Anspruch 1 , worin das Schutzkolloid eine Obergrenze des IVIoIelculargewlchts von 50.000 hat. 

8. Verfahren gemass Anspruch 1 , worin das Schutzl^olloid eine Obergrenze des Molel^ulargewichts von 20.000 hat. 

9. Verfahren gemass Anspruch 1 . worin der Celluloseether Carboxymethylcellulose mit einem Carboxylsubstituti- 
onsgrad von 0,7 bis 2.9 umfasst. 

10. Verfahren gemass Anspruch 1 . worin der Celluloseether Hydroxyethylcellulose mit einer Obergrenze der molaren 
Hydroxyethylsubstltution von 4,0 umfasst. 

11. Verfahren gemass Anspruch 1, worin die Hydroxyethylcellulose eine Untergrenze der molaren Hydroxyethylsub- 
stltution von 1.6 hat. 

12. Verfahren gemass Anspruch 1. worin der hydrophob modifizierte Celluloseether eine hydrophob modiffizierte Hy- 
droxyethylcellulose umfasst. 

13. Verfahren gemass Anspruch 1 , worin die hydrophob modifizierte Hydroxyethylcellulose eine Obergrenze der mo- 
laren Hydroxyethylsubstltution von 4.0 hat. 

14. Verfahren gemass Anspruch 1 . worin die hydrophob modifizierte Hydroxyethylcellulose eine Untergrenze der mo- 
laren Hydroxyethylsubstitution von 2,9 hat. 

15. Verfahren gemass Anspruch 1, worin ein Initiator vorhanden ist und ein Element umfasst. das aus der Gruppe 
ausgewahlt 1st, die aus wassertoslichen Peroxiden. Persulfaten und Perboraten besteht. 

16. Verfahren gemass Anspruch 15, worin der Initiator ein Element umfasst, das aus der Gruppe ausgewahlt ist, die 
aus Wasserstoffperoxid. Kalium-, Natrium- und Ammoniumpersulfat und Natriumperborat besteht. 

17. Verfahren gemass Anspruch 1, worin die Polymerisation halbkontinuleriich durchgefuhrt wird, wobei 0 bis 60 % 
der Gesamtmenge eines Initiators und 0 bis 40 % der Gesamtmenge des wenigstens einen ethylenisch ungesat- 
tigten Monomers zu Beginn der Reaktion hinzugegeben werden. 

18. Verfahren gemass Anspruch 1 , worin die Polymerisation kontinuieriich durchgefuhrt wird. 

19. Verfahren gemass Anspruch 1, worin die Polymerisation in einem "Loop-'Reaktor durchgefuhrt wird. 

20. Latexsystem, das eine wassrige Emulsion aus 

(a) einem Polymer aus wenigstens einem ethylenisch ungesattigten Monomer; und 

(b) einer zum Stabilisieren des Latexsystems wiricsamen Menge eines wasserloslichen Schutzkollolds mit 
einem Molekulargewicht von weniger als 75.000. ausgewahlt aus der Gmppe. die aus Carboxymethylcellulose 
und Derivaten davon mit einer Untergrenze des Carboxylsubstltutionsgrads von 0.7. Hydroxyethylcellulose, 
Ethylhydroxyethylcellulose, Methylcellulose. Methylhydroxypropylcellulose. Hydroxypropylcellulose und hy- 
drophob modifiziertem Cellutoseether besteht, wobei die hydrophobe Gruppe ein Kohlenwasserstoff mit 4 bis 
25 Kohlenstoffatomen ist, in einer Gewichtsmenge des hydrophob modifizierten Celluloseethers von 0.1 bis 
3 % umfasst. 

21 . Latexsystem gemass Anspruch 20, worin das wenigstens eine ethylenisch ungesattigte Monomer aus der Gruppe 
ausgewahlt ist. die aus Acrylsaure, Methacrylsaure, Butylacrylat, Methylmethacrylat, Acrylestern. Styrol, Vinyle- 
stem, Vinylethern, Vinyl- und VInylidenhalogeniden, N-Vinylpynrolidon. Ethylen. Cjoder hoheren a-Olefinen. Allyl- 
aminen, Allylestern von gesattlgten Monocarbonsauren und Amiden davon. Propylen. 1-Buten, 1-Penten. 1-He- 
xen, 1-Decen. Allylaminen. Allylacetat, Allylpropionat, Allyllactat. deren Amiden und Mischungen daraus besteht. 
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22. Latexsystem gemass Anspruch 20, worin das Polymer durch wassrige Emulsionspolymerisation in Gegenwart 
des wasseridslichen Schutzkolloids polymerislert wurde. 

23. Latexsystem gemass Anspruch 20, das fenner 0,01 bis 4,0 Gew.% eines Tensids auf Basis des Gesamtgehalts 
5 des ethylenlsch ungesdttlgten Monomers umfasst. 

24. Latexsystem gemass Anspruch 20, worin das Schutzkolioid eine Obergrenze des Molekulargewlchts von 50.000 
hat. 

10 25. Latexsystem gemass Anspruch 20, worin das Schutzkolioid eine Obergrenze des Molekulargewichts von 20.000 
hat 

26. Latexsystem gemass Anspruch 20, worin das Polymer eine diskontinuierliche Phase umfasst, die durch eine durch- 
schnittiiche Teilchengrosse von weniger ats 300 nm gekennzeichnet ist 

IS 

27. Latexanstrichmittelzusammensetzung, umfassend: 

(a) wenigstens ein Element, das aus der Gruppe ausgewahit ist, die aus einem Pigment und einem Fullstoff 
besteht; und 

20 

(b) das Latexsystem gemass Anspruch 20. 

28. Latexanstrichmittelzusammensetzung gemdss Anspruch 27, worin der Latex Idsungsmittelfrei ist. 

25 29. Latexanstrichmittelzusammensetzung gemdss Anspruch 27, worin das Polymer Teilchen mit einer Durchschnltts- 
grosse von weniger als 500 nm umfasst. 

30. Latexanstrichmittelzusammensetzung gemass Anspruch 27, worin das Anstrichmittel ein Glanzanstrichmlttel mit 
einer Pigmentvolumenkonzentration von weniger als 50 ist. 

30 

31. Latexanstrichmittelzusammensetzung gemdss Anspruch 27, worin das Anstrichmittel ein Mattanstrichmittet mit 
einer Pigmentvolumenkonzentration von 50 Oder grosser ist 

32. Tintenzusammensetzung auf Wasserbasis, die das Latexsystem gemass Anspruch 20 und wenigstens einen an- 
35 deren Tlntenbestandteil umfasst 

33. Paplerbeschlchtungszusammensetzung, die das Latexsystem gemass Anspruch 20 und wenigstens einen ande- 
ren Bestandteil fQr Papierbeschichtungszusammensetzungen umfasst 

40 34. Dextrinfreie Haftmittelzusammensetzung. die das Latexsystem gemass Anspruch 20 und wenigstens einen an- 
deren nicht-dextrinhaltigen Haftmittelbestandteil umfasst. 

35. Bindemittel fur Vliesstoffe, das das Latexsystem gemass Anspruch 20 und wenigstens einen anderen Bindemit- 
telbestandteil umfasst 

45 

Revendlcatlons 

1 . Precede pour la preparation d'un syst^me de latex, iedit precede comprenant ta polymerisation en emulsion aqueu- 
50 se d*au moins un monom^re dthyldnlquement insature en presence d'une quantite, efficace pour stabiliser le sys- 
t6me de latex, d'un colloTde protecteur hydrosoluble ayant un poids mol§culaire inferieur a 75 000, qui comprend 
un 6ther de cellulose choisi dans le groupe form6 par la cariboxymethylcellulose et ses derives ayant une limite 
Inferieure de degre de substitution par les groupes carboxyle de 0,7, rhydroxyethylcellulose, I'ethylhydroxy ethyl- 
cellulose, la methylcellulose, la methylhydroxypropylcellutose, I'hydroxypropylcellulose et un ether de cellulose 
55 modifiS par un composant hydrophobe, le composant hydrophobe Stant un hydrocarbure ayant 4 d 25 atomes de 

carbone, en une quantite de 0,1 % d 3 % par rapport au poids de l*6ther de cellulose modifi§ par un composant 
hydrophobe. 
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2. Procede selon la revendication 1. dans lequel ledit au moins un monomere ethyleniquement insatur6 est choisi 
dans le groupe forme par I'acide acrylique. racide methacrylique, Tacrylate de butyle, le methacrylate de methyie, 
le$ esters acryliques. le styr§ne, les esters de vinyle. ies others de vinyle, les halogenures de vinyle et halogenures 
de vinylidene, la N-vinylpyrrolidone. Tethylene. les alpha-olefines en C3 ou plus, les allylamines, les esters d'allyle 

5 d'acides monocarboxyliques satures et leurs amides, le propylene, le but6ne-1. le pent6ne-1. I*hex6ne-1, le de- 

cene-1. Pacetate d'allyle. le propionate d'allyle. le lactate d*allyle, leurs amides, et leurs melanges. 

3. Procedd selon la revendication 1 , dans lequel un agent tensio-actif est ^alement present d raison de 0.01 d 4,0 
% en poids par rapport d la quantity totale de monom§res ethyleniquement insatur6s. 

10 

4. Proced6 selon la revendication 3. dans lequel i'agent tensio-actif comprend un membre du groupe forme par les 
agents tensio-actifs anioniques. cationiques, non ioniques et amphoteres. et leurs melanges. 

5. Procede selon la revendication 4, dans lequel I'agent tensio-actif comprend un membre du groupe forme par les 
15 ethers de polyglycol, les hydrocarbures paraffiniques sulfon6s, les alkylsulfates sup6rieurs, les sels de m6taux 

alcalins d'acides gras, les esters d'acide sulfurique d'alcools gras, les (alkyle en C4 a 0^2) phenols 6thoxyles et 
leurs prodults de sulfonation, et les esters d'acide sulfosuccinique et leurs melanges. 

6. Proc6de selon la revendication 5. dans lequel I'agent tensio-actif comprend un membre du groupe forme par un 
20 ethoxylate de nonylphenol ayant 4 50 motife tfoxyde d'ethyl6ne, te dioctylsulfosucclnate de sodium, un lauryl- 

sulfete, ie st6arate de sodium, roldate de sodium, et leurs melanges. 

7. Proced6 selon la revendication 1 . dans lequel le colloWe protecteur a une limite superieure de poids moleculaire 
deSOOOO. 

25 

8. Procede selon la revendication 1 , dans lequel le colloTde protecteur a une limite superieure de poids moleculaire 
de 20 000. 

9. Procede selon la revendication 1. dans lequel Tether de cellulose comprend de la carboxymethylcellulose ayant 
30 un degre de substitution par les groupes carboxyle de 0.7 d 2,9. 

10. Procede selon la revendication 1. dans lequel I'ether de cellulose comprend de I'hydroxyethylcellulose ayant une 
limite superieure de substitution nrK>laire par les groupes hydroxy^thyle de 4.0. 

35 11. Procede selon la revendication 1 , dans lequel rhydroxy6thylcellulose a une limite inferleure de substitution molaire 
par les groupes hydroxy^thyle de 1,6. 

12. Procede selon la revendication 1 , dans lequel r§ther de cellulose modifie par un composant hydrophobe comprend 
de I'hydroxyethylcellulose modifiee par un composant hydrophobe. 

40 

13. Procede selon la revendication 1. dans lequel I'hydroxyethylcellulose modifiee par un composant hydrophobe a 
une limite superieure de substitution molaire par les groupes hydroxyethyle de 4,0. 

14. Procede selon la revendication 1. dans lequel I'hydroxyethylcellulose modifiee par un composant hydrophobe a 
45 une limite inferleure de substitution molaire par les groupes hydroxyethyle de 2,9. 

15. Procede selon la revendication 1 , dans lequel un initiateur est present et comprend un membre du groupe fomi6 
par les peroxydes. persulfates et perborates hydrosolubles. 

50 16. Precede selon la revendication 15, dans lequel I'initiateur comprend un membre du groupe f6rm6 par le peroxyde 
d'hydrogene, les persulfates de potassium, de sodium et d'ammonium et le perborate de sodium. 

17. Procede selon ta revendication 1, dans lequel la polymerisation est executee en mode semi-continu en ajoutant 
au debut de la reaction 0 % a 60 % de la quantite totale d'un initiateur et 0 % a 40 % de la quantite totale dudit au 

55 moins un monomdre ethyleniquement insatur§. 

18. Procede selon la revendication 1, dans lequel la polymerisation est exdcutee en mode contlnu. 
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19. Procddd selon la revendlcation 1 , dans lequel la polymerisation est ex6cut6e dans un r^acteur boucle". 

20. Syst^me de latex comprenant une Emulsion aqueuse 

5 (a) d'un un polymere d'au moins un monom^re ^thyleniquement insaturd : et 

(b) d'une quantite, efficace pour stabiliser la systdme de latex, d'un colloTde protecteur hydrosoluble ayant un 
poids mol^culaire inferieur k 75 000, choisi dans le groupe fonme par la carboxymethylcellulose et ses derives 
ayant une limite inferieure de degr6 de substitution par les groupes cart»oxyie de 0,7. rhydroxy^thylcellulose, 
rethylhydroxyethylcellulose. la methylcellulose, la methylhydroxypropylcellutose, rhydroxypropylcellulose et 

10 un ether de cellulose modifi^ par un composant hydrophobe, le composant hydrophobe 6tant un hydrocarbure 

ayant 4 a 25 atomes de carbone, en une quantity de 0,1 % d 3 % par rapport au poids de I'^ther de cellulose 
modifie par un composant hydrophobe. 

21. Systdme de latex seton la revendlcation 20, dans lequel ledit au moins un monom^re ethyldniquement insature 
15 est choisi dans le groupe fomn^ par I'acide acrylique, i'acide m^thacrylique, Tacrylate de butyle, le m^thacrylate 

de methyle, les esters acryliques, le styrene, les esters de vinyle, les ethers de vinyte, les halogenures de vinyle 
et halogenures de vlnytid§ne, la N-vinylpyn-otidone, Tethylene, les alpha-olefines en C3 ou plus, les allylamines, 
les esters d'allyle d'acldes monocarboxytiques saturds et leurs amides, le propylene, le but§ne-1, le pentene-1, 
rhex§ne-1, le dec^ne-l. les allylamines, I'acdtate d'allyle. le propionate d'allyle, le lactate d'allyle, leurs amides, 
20 et leurs melanges. 

22. Systeme de latex selon la revendlcation 20, le polymere ayant ete polymerise par polymerisation en emulsion 
aqueuse en presence du colloTde protecteur hydrosoluble. 

25 23. Systeme de latex selon la revendlcation 20, comprenant de plus 0,01 a 4.0 % en poids, par rapport a la quantity 
totale de monom^res 6thyl6niquement insatures, d'un agent tensio-actif. 

24. Systeme de latex selon la revendlcation 20, dans lequel le colloTde protecteur a une llmite sup6rieure de poids 
moi^culaire de 50 000. 

30 

25. Systeme de latex selon la revendlcation 20, dans lequel le colloTde protecteur a une llmite sup6rieure de poids 
mol^culaire de 20 000. 

26. Systeme de latex selon la revendlcation 20. dans lequel le polymere constitue une phase discontinue caractdrlsde 
35 par une taille moyenne de particules inferieure ^ 300 nanometres. 

27. Composition de peinture au latex comprenant : 

(a) au moins un membre du groupe forme par un pigment et un diluant ; et 
^ (b) le systeme de latex selon la revendlcation 20. 

28. Composition de peinture au latex selon la revendlcation 27, dans laquelle le latex est exempt de solvent. 

29. Composition de peinture au latex selon la revendlcation 27, dans laquelle le polymdre se compose de particules 
45 ayant une taille moyenne inferieure e 500 nanometres. 

30. Composition de peinture au latex selon la revendlcation 27, dans laquelle la peinture est une peinture brillante 
ayant une concentration volumique de pigment Inferieure e 50. 

50 31 . Composition de peinture au latex selon la revendlcation 27. dans laquelle la peinture est une peinture mate ayant 
une concentration volumique de pigment de 50 ou plus. 

32. Composition d'encre d base aqueuse comprenant le systeme de latex selon la revendlcation 20 et au moins un 
autre ingredient d'encre. 
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33. Composition de couchage du papier comprenant le systeme de latex selon la revendlcation 20 et au moins un 
autre ingredient de composition de couchage du papier. 
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34. Composition d'adhesif sans dextrine comprenant ie systems de latex selon la revendication 20 et au mdns un 
autre Ingredient d'adhesif ne contenant pas de dextrine. 

35. Llant pour matleres non tissues, comprenant Ie syst6me de latex selon la revendication 20 et au molns un autre 
ingredient de liant. 
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